I. INTRODUCTION
Coliform bacteria have long been associated with a "gassy" deterioration of olives. This deterioration may be characterized by the formation of blisters, resulting from accumulation of gases which separate the skin from the flesh of the olives or by the formation of fissures directly under the skin which may extend to the pit of the fruit as shown in Plate 1.
The decomposition is not confined to any one type or variety of olive, but occurs more frequently in olives treated with caustic solutions for the production of "ripe" olives (either "ripe" or ''green ripe" canned olives of commerce) or for green fermented olives. The sodium hydroxide solutions (0.5 to 1.5 per cent) used for destruction of the natural bitterness of the olive and to facilitate production of the color of the finished product renders the olive more susceptible to invasion by destroying the waxy covering of the skin and by neutralizing the acidity. The spoilage most frequently occurs upon leaching with water to remove the spent caustic. Coliform spoilage also has been observed in olives during preliminary storage in salt brines before treating with caustic.I Kossowicz (1908) was probably the first to associate coliform bacteria with decomposition of olives. More recently, Cruess and Guthier (1923) , Alvarez (1926) and Tracy (1934) A. Methods Levine's eosine methylene-blue agar was used for isolation and purification of all cultures. Direct inoculation from infected olive tissue onto the differential agar was made whenever possible. Olives direct from the orchard, abnormal olives not contained in brine, and experimental samples were cultured in standard lactose broth prior to plating. Water samples were examined according to Standard Methods (1936) and all positive lactose tubes were plated on the E. M. B. agar. Orchard soil samples and other material in small portions were inoculated into lactose broth for enrichment prior to plating. Well-isolated, representative colonies were picked and purified by repeated plating.
One hundred fifty-six coli-aerogenes cultures were isolated from all samples of olives. Two hundred fifty-five cultures were obtained from samples collected at industrial plants, in fermentation yards, from orchard soil and water supplies examined. All cultures were facultative aerobic, gram-negative, non-sporulating, lactose-fermenting, short rod-shaped bacteria.
B. Differential reactions Primary differentiation of the bacteria was made on the basis of the Voges-Proskauer and Koser's citrate tests. The V.-P. reaction was determined by the use of Barritt's alpha-naphthol reagents (1936) on cultures grown in Difco M. R.-V.-P. medium incubated at 300C. for periods of from one to five days. (Vaughn, Mitchell and Levine, 1939.) Specific allocation, using the production of hydrogen sulfide from proteose peptone ferric citrate agar, the formation of indole in tryptophane broth, using Kovacs' reagent (1928) , and the fermentation of starch, aesculin, salicin and glycerol, followed the classification of Levine, Epstein and Vaughn (1934 Vaughn, Mitchell and Levine, 1939.) Glycerol. Twenty cultures (7.8 per cent) of Escherichia including 11 of E. coli, 6 of E. communior, and 3 of E. acidilactici were isolated. The Escherichia strains were differentiated following the classification of Levine (1921) . Three of these cultures were isolated from orchard soil; five from sawdust; one from dust from a pickling room and eleven from water. In all cases evidence was obtained pointing to recent or continuous human or animal contamination or both.
The (Leifson, 1933) , sodium hippurate (Hajna and Damon, 1934; Hajna and Perry, 1939) and propylene glycol (Dozois et al., 1936; 1937; 1938 The bacteria used in the preceding experiments were tested to determine the applicability of the utilization of sodium malonate, sodium hippurate and propylene glycol for differential purposes as compared with those used in this investigation.
The media were prepared and inoculated following the recommendations of the authors. The test compounds used were products of Eastman Kodak Co. Results based on two separate experiments with these media are shown in table 4. The sodium malonate medium was utilized by most of the Aerobacter cultures, only nine Escherichia cultures and one "Intermediate" strain. Whereas it might have been anticipated that all Aerobacter aerogenes cultures would utilize sodium hippurate, this was found to be true with only 54.6 per cent of the strains, in addition to four strains of Aerobacter cloacae and one strain of Escherichia.
The results with acid production from propylene glycol are particularly interesting. Most of the "Intermediate" cultures (98.4 per cent) and 86.8 per cent of the Aerobacter aerogenes cultures utilized the glycol as contrasted with only two strains of Escherichia and thirteen Aerobacter cloacae cultures.
E. Discussion The absence of true E8cherichia cultures from the bacteria isolated from spoiled olives is not easily explained, although the results of the bacteriological survey do not eliminate the possibility of contamination with such strains. It is conceded, however, that Escherichia types normally predominate in the feces of human beings and animals, whereas Aerobacter types predominate in nature. Since the Escherichia types isolated could An incubation temperature of 3000. is more nearly optimum for use in characterizing the coliform bacteria which we have studied than 37.50C. so commonly used. At 30TC. it was possible to obtain a much higher correlation for the Voges-Proskauer reaction and the fermentation of glycerol, aesculin, salicin and starch.
It is of particular interest that perfect differentiation of Aerobacter aerogenes and A. cloacae from olives was obtained by correlation of glycerol, aesculin, salicin and starch fermentation. Differentiation of A. aerogenes and A. cloacae strains from. the 3Salt brines vary widely; from 2.5 to 8.0 per cent NaCi, depending upon the variety of olive, the process and other factors. Confirmation of the nitrogen availability studies of Mitchell and Levine (1938) 
